TITLE OF THE INVENTION 

Optical CrossConnect Device and Monitoring Method 

of Optical CrossConnect Device 
BACKGROUND OF THE INVENTION 
riELD OF THE INVENTION 

The present invention relates to an optical 
crosssconnect device and a monitoring method of optical 
crbssconnect device and particularly to an optical 
CrossConnect device assuring higher reliability and 
stability of an optical switch circuit and a monitoring 
method of an optical crossconnect device. 

RELATED ART 

With rapid progress of the Internet^ capacity of 
the back-born network is more and more increasing. 
Recently/ an optical crossconnect device has been 
developed for realizing dynamic path setting and 
cancellation thereof in unit of the large capacity 
optical path depending on change of traffics. 

This optical crossconnect device can realize the 
switching operation without conversion of the 
transmitted optical signal into an electrical signal 
and theref ore can realize reduction in size of the device 
even when a large capacity traffic is accommodated. 
However, since the optical crossconnect device 
accommodates traffics of large capacity, a failure of 
the optical crossconnect device will give large 
influence to users utilizing the optical crossconnect 
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device . ' 

Therefore^ it is essential to enhance the stability 
and reliability of the device. For example, the patent 
document 1 discloses the technology to control the 
operations of an optical amplifier with a control means 
comprised within the relevant optical amplifier based 
on the receiving intensity of the reference optical 
signal . 

However, the invention described in the patent 
document. 1 has a problem that the function does not become 
effective if the reference optical signal is not received . 
Therefore, as disclosed, in the patent document 2, the 
technology is known to transmit an optical signal for 
monitoring to the transmission link even when the optical 
signal of the particular wavelength of the optical 
transmission line is not transmitted. 

The optical crossconnect device described in the 
patent document 2 is illustrated in Fig. 1 . The optical 
crossconnect device 10 of Fig. 1 is provided with an 
optical transmission signal input portion 12, an optical 
switch circuit 11, an optical transmission signal output 
portion 13, an optical signal inserting means 15 and 
an optical signal monitoring means 14. An optical 
signal for monitoring is transmitted by the optical 
signal inserting means 15 to the optical transmission 
line of a switching destination or to a switch-back 
destination and the optical signal for monitoring is 
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monitored in the optical signal monitoring means 14 
within the optical crossconnect device installed at one 
end of the optical transmission line. 

Accordingly, when the transmission line is 
switched because a failure occurs in the optical 
crossconnect device or when the transmission line is 
switched back because the failure is recovered, normal 
condition and recovery of the optical transmis sion line 
where the optical transmission signal of the switching 
destination or the switch-back destination does not flow 
and the path in the optical crossconnect device can. be 
monitored and verified. 

The Patent Document 1 is a Japanese Published 
Unexamined Patent Application 2000-312046. 

The Patent Document 2 is a Japanese Published 
Unexamined Patent Application 11-27298. 

However, the invention described in the patent 
document 2 can verify the normal condition of the optical 
transmission line and the path in the output side of 
the optical crossconnect device but cannot verify the 
normal condition of the optical switch circuit forming 
the optical crossconnect device. Moreover, the 
switching condition cannot be optimized by this patent 
document . 

Therefore, it is thought, to optimize the switching 
condition of the optical switch circuit as the core. of 
the optical crossconnect device, that the switching 
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condition of the optical switch circuit is optimized 
by comparing optical intensity of an input optical signal 
and an output signal of the optical switch circuit forming 
the optical crossconnect devicie in view of improving 
stability and reliability of the switching condition. 

Even in this case, however, an optical signal must 
always be inputted to the optical switch circuit in order 
to optimize the internal switching condition by 
comparing an optical intensity of the input optical 
signal of the optical switch circuit with that of the 
output optical signal. However, when the optical 
signal inputted from the external side disappears, the 
optimizing operation is stopped. As a result, here 
rises a problem that verification of normal operation 
of the optical switch becomes difficult and the stable 
output cannot be assured when the optical signal is 
inputted again. 

Moreover when the normal operation is verified 
by comparing optical intensity of the input optical 
signal and output optical signal of the optical switch 
circuit, it is difficult, unlike the signal of electrical 
level, to verify normal condition only by setting the 
path in the device. Therefore, it cannot be verify 
before start of the operation by user that optical switch 
circuit in relation to the relevant user is surely 
functioned and therefore failure of the device can be 
determined after the optical signal of user is actually 
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inputted. For this reason, the failur^ can be detected 
initially in some cases after the user signal . start s 
the operation, resulting in the problem that reliability 
is rather low. 
SUMMARY OF THE INVENTION 

The present invention has been proposed 
considering the problems described above and it is 
therefore an object of the present invention to provide 
an optical crossconnect device of higher stability and 
reliability which can always verify the operations of. 
an optical switch forming the optical crossconnect 
device and a monitoring method of the optical 
crossconnect device.. 

In order to overcome the problems described above," 
the present invention introduces following means to 
solve the problems characterized as described below. 

The optical crossconnect device according to the 
invention comprising an optical switch circuit, 
wherein if an optical level of optical signal in unit 
of wavelength, wavelength group or optical fiber 
supplied to an optical transmission signal input portion 
of the relevant optical crossconnect device is the 
predetermined level or less, a monitoring signal for 
monitoring the optical switch is supplied to the optical 
switch circuit in unit of wavelength, wavelength group 
or optical fiber. 

The optical crossconnect device according to the 
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invention further comprises, an optical level, of the 
optical signal in unit of wavelength, wavelength group, 
or optical fiber supplied, to the optical transmission 
signal input portioin of the optical crossconriect device 
is the predetermeined level or less, the optical signal 
can always be supplied to the optical switch circuit 
without relation to the optical signal input condition 
from the external side by supplying a monitoring signal 
for monitoring the optical switch circuit to the optical 
switch circuit in unit of wavelength, wavelength group 
or optical fiber. 

The optical crossconnect device according to the 
invention further comprising an optical switch,, 
including an input optical level monitoring means for 
monitoring an optical level of the optical signal 
supplied to the optical transmission signal input 
portion of the relevant optical crossconnect device, 
a monitoring signal generating means for generating 
. a monitoring signal to monitor the optical switch 
circuit, an .input optical signal selecting means 
provided between the optical transmission signal input 
portion and the optical switch circuit to supply the 
selected optical signal to the optical switch circuit 
by selecting the monitoring signal generated by the 
monitoring signal generating means or the optical 
signal supplied to the optical transmission signal 
input portion, and an input optical signal controlling 
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It 

means for controlling the input optical signal 
selecting means based on an output of the input optical 
liBvel monitoring means . 

The optical crossconnect device according to the 
invention further comprising an input optical level 
monitoring means for monitoring an optical level of the 
optical signal supplied to the optical transmission 
signal input portion, a monitoring signal generating, 
means for generating the monitoring signal to monitor 
the optical switch circuit and an input optical signal 
selecting. means which is provided between the optical 
transmission signal input portion and the optical switch 
circuit to supply the selected optical signal to the 
optical switch circuit by selecting the monitoring 
signal generated by the monitoring signal generating 
meaiis or optical signal supplied to the optical 
transmission signal input portion are included, and when 
the input optical signal does not exist (or the input 
optical signal is small), the monitoring signal 
generated by the monitoring signal generating means is 
supplied to the optical switch circuit by controlling 
the input optical signal selecting means and thereby 
the optical signal can always be supplied to the optical 
switch circuit without relation to the optical signal 
input condition from the external side and thereby the 
monitoring signal can be effectively supplied. in this 
case to the optical switch circuit, 
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^The optical crossconnect device according to the 
invention further comprises an optical switch circuit 
for switching in unit of wavelength group, including 
a multiplexing means to obtain an optical signal of 
waveform group by multiplexing optical signals in unit 
of wavelength, and 

a monitoring signal generating means for generating a 
monitoring siignal for monitoring the optical switch 
circuit and having the wavelength di f ferent from the 
wavelength of the input optical signal supplied to the 
optical transmission signal input portion of the 
relevant optical cros sconnect . device , wherein the 
multiplexing means multiplexes an optical signal of the 
monitoring signal generated by the monitoring signal 
generating means and an optical signal in unit of 
wavelength supplied to the optical transmission signal 
input portion and then supplies the multiplexed optical 
signal of wavelength group to the optical switch. 

The optical crossconnect device according to the 
invention wherein the multiplexing means for 
multiplexing optical signals in unit of wavelength to 
output optical signal in unit of waveform group and the 
monitoring signal generating means for generating the 
monitoring signal for monitoring the optical switch 
circuit of the waveform different from that of the input 
optical signal supplied to the optical transmission 
signal input portion of the relevant optical 
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CrossConnect device are comprised/ and since the 
multiplexing means is always capable of supplying the 
optical signal to the optical swatch circuit without' 
relation to the optical signal input condition from the 
external side by multiplexing the optical signal of the 
monitoring signal generated by the monitoring signal 
generating means and the optical signals in unit of 
wavelength supplied to the optical transmission signal 
input portion and then supplying the multiplexed optical 
signal of wavelength group to the optical switch circuit , 
the normal condition of the optical switch can always 
be monitored and optimized operation of the optical 
switch can always be performed and thereby stability 
and reliability of the optical switch can be improved- 

Moreover, since the optical signal can always be 
supplied to the optical switch circuit by multiplexing 
the monitoring signal of the wavelength different from 
that of the external input optical signal to the external 
input optical signal, input switching process of the 
external input optical signal and the monitoring signal 
is no longer required. 

The optical crossconnect device according to the 
invention further comprises an optical switch for 
switching in unit of wavelength group, including a 
multiplexing means for obtaining an optical signal of 
wavelength group by mul t iplexing optical signals in unit 
of wavelength, a monitoring signal generating means 



for generating an optical signal o.f the wavelength group 
by multiplexing optical signals in unit of wavelength 
of the same wavelength as the wavelength of the input 
optical . signal supplied to the optical transmission 
signal input portion of the relevant optical 
CrossConnect device, an input optical level monitoring 
means for monitoring optical level of the input optical 
signal of the same wavelength as the wavelength of the 
monitoring signal supplied to the optical transmission 
signal input portion, and a monitoring signal 
controlling means for controlling the monitoring signal 
generating means based on an output of the input optical 
level monitoring means, wherein the multiplexing means 
multiplexes an optical signal of the monitoring signal 
generated by the monitor ing. signal generating means and 
an optical signal in unit of wavelength supplied to the 
optical transmission signal input portion and then 
supplies the multiplexed optical signal of wavelength 
group to the optical switch circuit. 

The optical crossconnect device according to the 
invention wherein the optical crossconnect device 
including the optical switch circuit for switching in 
unit of wavelength group comprises the multiplexing 
means for multiplexing the optical signals in unit of 
wavelength to output an optical signals of the wavelength 
group, the monitoring signal generating means for 
generating the monitoring signal to monitor the optical 
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switch circuit in the wavelength same as that of the 
input optical signal supplied - to the optical 
transmission signal input portion of the relevant 
optical CrossConnect device, the input optical level 
monitoring means for monitoring the optical level of 
the input optical signal of the wavelength same as the 
wavelength A-n of the monitoring signal supplied to the 
optical transmission signal input portion and the 
monitoring signal controlling means for controlling the 
monitoring signal generating means based on an output 
of the input optical level monitoring means, wherein 
the multiplexing means is always capable of supplying 
the optical signal of wavelength A.n to the optical switch 
circuit and thereby realizing the optimized operation 
of the optical switch circuit by multiplexing the optical 
signal of the monitoring signal generated by the 
monitoring signal generating means to the optical signal 
in. unit of wavelength supplied to the optical 
transmission signal input portion and then supplying 
the multiplexed optical signal of wavelength group to 
the optical switch circuit. 

Moreover, since it is no longer required to reserve 
the wavelength for the monitoring signal in addition 
to the wavelength of the optical transmission signal 
in the multiplexer and demultiplexer, the wavelengths 
which may be processed in the multiplexer and 
demultiplexer can completely be assigned to the optical 
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transmission signals. 

A monitoring me thod of optical crosscohnect device 
including an optical switch circuit according to the 
invention, wherein if an optical lievel of the optical 
signal in unit of wavelength, wavelength group or optical 
fiber supplied to an optical transmission signal input 
portion of the relevant optical crossconnect device is 
the predetermined level or less, the monitoring signal 
for monitoring the optical switch circuit is supplied 
to the optical switch circuit in unit of wavelength, 
wavelength group .or optical fiber. 

According to the invention, it is possible to 
provide the highly stable and reliable monitoring method 
of the optical crossconnect device which is always 
capable of realizing the verification of operations of 
the optical switch forming the optical crossconnect 
device by supplying the monitoring signal for monitoring 
the optical switch circuit to this optical switch circuit 
in unit of wavelength, wavelength group or optical fiber 
when the optical level of the optical signal in unit 
of wavelength, wavelength group or optical fiber 
supplied to the optical transmission signal input 
portion of the relevant optical crossconnect device is 
the predetermined level or less. 
BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a diagram for describing the prior art. 

Fig. 2 is a diagram for describing an example of 



structure of the optical crossconnect device of the first 
embodiment. 

Fig. 3 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
second embodiment. 

. Fig. 4 is a diagram for describing an example of 
structure of the optical crossconnect device of the third 
embodiment . 

Fig. 5 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
fourth emibodiment . 

Fig. 6 is a diagram for describing an example of 
operation of the crossconnect device of the fourth 
embodiment. 

Fig. 7 is a diagram for describing an example of 
structure of the optical crossconnect device of the fifth 
embodiment. 

Fig. 8 is a diagram for describing an example of 
structure of the optical crossconnect device of the sixth 
embodiment. 

Fig. 9 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
seventh embodiment . 

Fig. 10 is a diagram for describing an. example of 
structure of the optical crossconnect device of the 
eighth embodiment . 

Fig. 11 is a diagram for describing an example of 
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structure of the optical crossconnect device of the tenth 
embodiment. 

Fig. 12 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
eleventh embodiment. 

Fig. 13 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
twelfth embodiment. 

Fig. 14 is a diagram for describing an example of 
structure of the optical . crossconnect device of the 
thirteenth embodiment. ' j 

Fig. 15 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
fourteenth embodiment. 

Fig. 16 is a diagram for describing an example of 
operation of the optical crossconnect device of the 
fourteenth embodiment. 

/Fig. 17 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
fifteenth embodiment. 

Fig. 18 is a diagram for describing an example of 
structure of the optical crossconnect device of the 
sixteenth embodiment. 

Fig. 19 is a diagram for describing an example of 
structure of an input signal monitoring portion. 

Fig. 20 is a diagram for describing an example of 
structure of an output signal monitoring portion. 
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Fig, 21 is a diagram for describing an example of 
structure of an output cut-off portion. 

Fig. 22 is a diagram for describing an example of 
structure of an output destination selecting portion 
and a monitoring signal processing portion. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention relates to a device 
comprising a means for inserting a monitoring signal 
to realize verification of the normal function of the 
.optical switch and the optimized operation thereof. 
Moreover, the present invention relates to a device to 
monitor an input optical signal from the external side 
and to automatically switch, if a failure is detected, 
this input signal to a monitoring signal or to always 
multiplex the monitoring signal beam to the input optical 
s i g.n a 1 . 

Accordingly, since the optical signal can always 
be inserted to the optical switch without relation to 
the optical signal input condition from the external 
side, normal condition of the optical switch can always 
be monitored and the optimized operation thereof can 
always be performed. As a result, stability and 
reliability of the optical switch can be improved. 

In addition, potential failure of optical switch 
can be prevented in the optical crossconnect device by 
implementing the connection control between non-iised 
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input port and n on- used output port of the optical switch . 

Next, the embodiments of the present invention will 
be described with reference to the accompanying drawings . 
Fig. 2 illustrates an example of structure of an optical 
CrossConnect device of the first embodiment. 

The optical cross.connect device of Fig. 2 comprises 
optical transmission signal input portions li to 1k/ 
optical transmission signal output portions 2i to 2^, 
an optical switch portion 3, input signal monitoring 
portions 4i to 4n, .input optical signal control portions 
5i to 5n/ monitoring, signal genera ting port ions 6i to 
and input optical signal selecting portions 7i to 

7n. 

. Optical signals inputted to the optical 
transmission signal inputportions li to Inof the optical 
cr OS s connect device 2 0 are switched by the optical switch 
pbrtion 3 and are then outputted from the predetermined 
optical transmis sion signal output portions 2i to 2n. 
The optical signals in unit of wavelength, wavelength 
group or optical fiber are impressed to the optical 
transmission signal input portions li to In, and the 
switching is performed in the optical switch portion 
3 in unit of wavelength, wavelength group, or optical 
fiber. 

Here, as the optical switch portion 3, a mirror 
type, bubble type, flat surface optical waveguide type 
or mechanical type switch (MEMS, for example) is used. 
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Moreover, when the optical transmission signal 
input portions 11 to IN and optical transmission signal 
output portions 21 to 2N are provided for each route, 
the optical switch portion 3 is capable of switching 
the optical signals among the routes. 

The input signal monitoring portion 4 has a 
structure, for example, illustrated in Fig. 19. The 
optical signals supplied from the optical transmission 
signal input portions are partly branched by a branching 
portion 4i and the branched optical signal is monitored. 
Here, an optical level of the optical signal is monitored 
to generate an electrical signal corresponding to the 
optical level of the optical signal. Thereafter, such 
electrical signal is supplied to an input optical signal 
controlling portion. The branching portion 4i may be 
integrated with the optical signal monitoring portion 
42 or the optical signal is controlled in direct without 
conversion into an electrical signal. 

The monitoring signal generating portion 6 
generates a monitoring signal to ensure the verification 
of the switching operation because such switching 
operation cannot be verified for each route when the 
optical signal in the route corresponding to the 
monitoring signal generating portion 6 is not 
transmitted or the signal level is the predetermined 
level or less if such optical signal is transmitted. 
When the optical signal is not transmitted or the signal 
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level is the predetermined level or less if such optical 
signal is transmitted/ these phenomena suggest 
occurrence of failure in the transmission line or non-use 
of the line or the like. Even when a failure occurs 
xn the transmission line or the transmission line is 
not used/ the monitoring sign,al generating portion 6 
gienerates a monitoring signal in order to realize the 
monitoring of the optical switch portion 3. 

The input optical signal controlling portion 5 
receives a signal depending on the optical level of the 
optical signal f rom the input signal monitoring portion 
4 and controls, the input optical signal selecting portion 
7. When the optical level of the optical signal from 
the input signal monitoring portion 4 is the 
predetermined level or more^ the input optical signal 
selecting portion 7 is controlled to supply the optical 
signal supplied from the optical transmission signal 
input portion to the optical switch portion 3, When 
the optical level of the optical signal supplied from 
the input signal monitoring portion 4 is the 
predetermined level or less, the input optical signal 
selecting portion 7 is controlled to supply the 
monitoring signal generated by the monitoring signal- 
generating portion 6 to the optical switch portion 3. 

The input optical signal selecting portion 7 has 
only one output terminal for two input terminals and 
is controlled with the optical signal controlling 
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portion 5. With the control of the optical signal 
controlling portion 5, an optical signal supplied from 
the optical transmission signal input portion or a 
monitoring signal generated by the monitoring signal 
generating portion 6 is selected and is then supplied 
to the optical switch portion .3. 

With such structure^ optical levels of optical 
signals inputted to the optical transmission signal 
input portions li to In from the external side are always 
monitored and this condition is notified to the input 
optical signal controlling portions 5i to 5n. The input 
optical signal controlling portions 5i to 5n control the 
input optical signal selecting portions 7i to when 
the optical level is less than the predetermined level, 
to input a monitoring signal generated by the monitoring 
signal generating portion 6 tot he optical switch portion 
3. Moreover, when the optical level satisfies the 
predetermined constant level, the input optical signal 
selecting portions 7i to 7k are controlled to input the 
optical signals inputted to the optical transmission 
signal input portions li to In to the optical switch 
portion 3. 

Here, the monitoring signal generating portion 6 
may also be configured to always generate the monitoring 
signal but it can also be formed to generate the 
monitoring signal under the control of the input optical 
signal controlling portion 5 only for the period in which 
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the monitoring signal is elected by the injput optical 
signatl selecting portion 7 (it is also possible to include 
the preceding and subsequent periods of the selected 
period) . 

According to the first embodiment , an optical 
signal may always be inputted to the optical switch 
portion 3 without relation to the input condition of 
an optical signal from the external side and the optimized 
operation can always be performed in the optical switch. 

Fig. 3 illustrates an example of structure of an 
optical CrossConnect device of the second embodiment. 
The optical crossconnect device of Fig. 2 is formed of 
optical transmission signal input portions 11 to IN, 
optical transmission signal output portions, 21 to 2N, 
an optical switch portion 3, input signal monitoring 
portions 4i to input optical signal controlling 

portions 5i to 5n/ monitoring signal generating portions 
6i to 6n/ input optical signal selecting portions 7i to 
7Nr and output signal monitoring portions 21i to 21n- 

The optical crossconnect device 30 of the second 
embodiment is also provided the output signal monitoring 
portions 21i to 21n in the subsequent stage of the optical 
switch portion 3 in Fig.. 2 of the first embodiment. 

The output signal monitoring portion 21 is 
configured, for example, as illustrated in Fig. 20. 
Namely, the output monitoring portion 21 includes a 
branching portion 21i and an optical signal monitoring 
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portion 2I2. An optical signal outputted from the 
optical switch portion 3 is partially branched by the 
branching portion 21i and is then monitored. Hete, an 
optical level of optical signal is monitored and the 
information thereof is supplied to a device utilizing 
an monitoring output, (not illustrated) . The 
information obtained from the output signal monitoring 
portion 21 includes the data suggesting existence or 
nb-existence of the optical signal and the optical level 
data of optical signal or the lik'e. 

The device^ utilizing the monitoring output 
performs various operations based on the information 
supplied from the output signal monitoring portion 21. 
For example, such operations include detection, 
notification and recover of failure, automatic 
adjustment of mirror angle of the optical switch, update 
of software of the optical switch or the like; 

Moreover, the device utilizing monitoring output 
is also capable of monitoring the transmission line or 
the like based on the information obtained as a result 
of monitoring of the monitoring signal transmitted from 
the optical crossconnect device of the preceding stage 
(existing in the remote area) by the output signal 
monitoring portion 21 of the relevant optical 
crossconnect device. 

As described for the first embodiment, since the 
input side of the optical switch portion 3 is always 
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maintained in the condition where an optical signal is 
always inputted, a failure of the optical switch portion 
3 can be monitored, according to the second embodiment, 
without relation to the optical signal input condition 
from the external side by monitoring an output signal 
level of the optical switch portion 3 with the output 
signal monitoring portions 21i to 21n. 

Fig. 4 illustrates an example of structure of an 
optical CrossConnect device of the third embodiment of 
the present invention. The optical crossconnect device 
40 of Fig. 4 comprises optical transmission signal input 
portions li to In/ optical transmission signal output 
portions 2i to an optical switch portion 3, input 

signal moni toring portions 4 i to 4n/ input optical signal 
controlling' portions 5i to Sn^ monitoring signal 
generating portions 6i to 6n/ input optical signal 
select ing portions 7i to 7n, output signal monitoring 
portions 21i to 21n, output cut-of f. per t ions 22i to 22n/ 
and an output optical signal controlling portion 23. 

The optical crossconnect device 40 of the third 
embodiment is provided with the output cut-off portions 
22i to 22n. in the preceding stage of the optical output 
portion 2 (or subsequent stage of the optical switch 
portion 3) of Fig. 3 of the second embodiment and is 
further provided with the output optical signal 
controlling portion 23 for controlling the output 
cut-off portions 22i to 22n- 
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The output cut-off portion 22 is the circuit for 
cutting off an input signal and is controlled with the 
output optical signal controlling portion 23 . As the 
output cut-off portion 22, a structure, f or example , 
illustrated in Fig. 20 is used. This structure has two 
output terminals for only one input terminal and is 
controlled with the output optical signal controlling 
portion 23. An output signal from the optical switch 
portion 3 is supplied, via the output signal monitoring 
portion 21, to the optical signal output 2 or terminating 
portion or monitoring signal processing portion (not 
illustrated) under the control of the output optical 
signal controlling portion 23. 

The output optical signal controlling portion 23 
receives a signal depending on the optical level of 
optical signal from the input signal monitoring portion 
4 and controls the output cut-off portion 22. When an 
optical level of optical signal from the input signal 
monitoring portion 4 is the predetermined level or more, 
the output cut-off portion 22 is controlled to supply 
an output signal from the optical switch portion 3 to 
the optical transmission signal output portion 2 (®). 
When an optical level of optical signal from the input 
signal monitoring portion 4 is the predeter.mined level 
or less, the output cut-off po'rtion 22 is controlled 
to supply an output signal from the optical switch 3 
to the optical signal output 2 or terminating portion 
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or the monitoring signal processing portion or the like 
((D) in view of cutting off the supply of signal to the 
optical transmission signal output portion 2. 

The output .optical signal controlling portion 23 
is capable of holding the connection information of an 
input port and an output port of the optical switch 
portion 3 and moreover detecting the input port to which 
the monitoring signal generated by the monitoring signal 
generating portion 6 is impressed and the output port 
from which the monitoring signal is outputted because 
the signal is received depending on optical level of 
optical signal from the input signal monitoring portion 
4 . 

There.fore, the output optical signal controlling 
portion 23 is capable of controlling the output cut-off 
portion 22 to cut off only the monitoring signal from 
the output port from which the monitoring signal is 
outputted. 

In the third embodiment , the output cut-p f f port ion 
22 is provided to cut off the monitoring signal in the 
subsequent stage of the optical switch portion 3 
considering the case where transmission of the 
monitoring signal generated by the monitoring signal 
generating portion 6 to the external side is not allowed. 
However, this output cut-off portion 22 is controlled 
with th^ output optical signal controlling portion 23 
not to cut off the main signal other than the monitoring 
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signal generated by thie monitoring signal generating 
portion 6. 

This output optical signal controlling portion 23 
holds the connection information of the input port and 
output port of the optical switch portion 3 and cuts 
off the monitoring signal generated by the monitoring 
signal generating portion 6 by controlling the output 
cut-off portion 22 of the output port corresponding to 
the input port when an optical level of the input signal 
monitoring portion 4 is lower than the predetermined 
level. On the contrary^ when an optical level of the 
input signal monitoring portion 4 satisfies the 
predetermined levels the output optical signal 
controlling portion 23 allows such optical signal to 
pass . 

According to the third embodiment, it is also 
possible to control the operation so that the monitoring 
signal generated by the monitoring signal generating 
portion 6 is not transmitted to the external side. 

Fig. 5 illustrates an example of. structure of the 
optical CrossConnect device of the fourth embodiment. 
The optical crossconnect device of Fig. 5 comprises 
Optical transmission signal input portions li to In, 
optical transmission signal output portions 2i to 2nv 
an optical switch portion 3, input signal monitoring 
portions 4i to 4n/ input optical signal controlling 
portions 5i to 5n/ monitoring signal generating portions 
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6i to 6n/ input optical signal selecting portions 7i to 
7n, output signal monitor ing port ions 21i to 21 N / an 
output optical, signal controlling portion 23, output 
destination selecting portions 2 4i- tb 24^ and monitoring 
signal processing portions 25i to 25n. 

The optical crossconnect device 50 of this fourth 
embodiment is provided with the output cut-off portioin 
22 of Fig. 4 of the third embodiment which i s configured 
with the output destination selecting portions 24i to 
24n like the 1 x n optical switch and the monitoring 
signal processing portions 25i to 25n. 

Examples of the structures of the output 
destination selecting portions 24i to 24n and monitoring 
signal processing portions 25i to 25n are illustrated 
in Fig. 21. The output destination selecting portion 
24 includes two output terminals for' only one input 
terminal and is controlled with the output optical signal 
controlling portion 23. The monitoring signal 
processing portion 25 is composed of a photo-electrical 
converting portion 25i and signal processing portion 
252 and transmits the processed signal to the monitoring 
signal utilizing device by processing the monitoring 
signal. 

The output optical signal controlling portion 23 
receives a signal depending on optical level of optical 
signal from the input signal monitoring portion 4 and 
controls the output destination selecting portion 24. 
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When an optical level of optical signal from the input 
signal monitoring portion 4 is the predetermined level 
or more, the output destination selecting portion 24 
is controlled to supply an output signal f rom the optical 
switch portion 3 to the optical transmission signal 
output portion 2 (®). When an optical level of optical 
signal from the input signal monitoring portion 4 is 
less than the predetermined level, an output signal from 
the optical switch portion 3 is supplied to the monitoring 
signal processing portion 25 ((D). 

Thereby, the output destination selecting portion 
24 can inhibit transmission of the monitoring signal 
generated by the monitoring signal generating portion 
6 to the external side as in the case of the third 
embodiment and moreover can effectively use the 
monitoring signal by extracting and monitoring the 
monitoring signal not transmitted to the external side, 

For example, when a test signal pattern is used 
as the monitoring signal generated by the monitoring 
signal generating portion 6, the optical switch portion 
3 can be monitored with higher accuracy by processing 
the test signal pattern with the monitoring signal 
processing portion 25. 

According to the fourth embodiment, not only the 
monitoring signal generated by the monitoring signal 
generating portion 6 can be cut off for the external 
side but also the monitoring signal can be used 
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effectively by extracting and monitoring the monitoring 
signal . 

Moreover^ when the monitoring signal modulated by 
a particular signal (for example, test signal pattern) 
is used as the monitoring signal in place of the frequency 
signal, the optical switch may be monitored with various 
higher accuracies. 

Operation example of the optical crossconnect 
device of the fourth, embodiment is illustrated, in Fig. 
6. 

First, an optical signal #1 is inputted to the 
optical transmission signal input portion li from the 
external side and an optical signal #n, to the optical 
transmission signal input portion In. Here, it is 
assumed that the optical signals #1 and #n are 
respectively switched with thie optical switch p.ortion 
3 and are then outputted to the external side through 
the optical transmission signal output portions 2n and 
2i. It is also assumed here that the optical signal 
#n being inputted to the optical transmission signal 
input portion In becomes OFF due to a failure. Since 
the signal level becomes the predetermined level or less 
at the input signal monitoring portion 4n/ .OFF condition 
of the optical signal #n is detected. The input optical 
signal controlling portion 23 controls the input 
selecting portion 7n based on this detected signal and 
transfers the monitoring signal generated by the 
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monitoring signal generating. portion 6N to the opt ical 
switch portion 3 in place of the optical signal #n. 
Moreover, sinc^ the output optical signal controlling 
piortion 23 simultaneously detects occurrence of a 
failure in the optical signal #n and also detects that 
the output port corresponding to the optical signal #n 
iis #1/ it controls the output destination selecting 
portion 24i corresponding to the output port #1 to output 
the monitoring signal to the monitoring signal 
processing portion 25n. 

Even when an optical signal is not inputted, from 
the beginning, to the particular optical transmission 
signal input portion from the external side, the similar 
operation is performed. Since the monitoring signal 
is inserted in place of the optical signal of the 
particular optical transmission signal input portion 
to which the optical signal is not inputted from the 
external side, the optical signal is supplied to all 
input ports of the optical switch portion 3. 
Accordingly, operations of all input ports of the optical 
switch portion 3 can be verified. In addition, the 
monitoring signal inserted is controlled not to be 
transmitted to the external side with the output optical 
signal controlling portion 23. 

Moreover, when a failure of the optical signal #n 
is recovered, the normal signal can be detected with 
the monitoring portion 4n- The input optical signal 
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controlling portion 23 switches the input selecting 
portion 7k based on this detected information and 
transmits the optical signal #n to the optical switch 
portion 3 in place of the monitoring signal. Moreover, 
the output optical signal controlling portion 23 
simultaneously, detects recovery of failure in the 
optical signal #n and controls the output destination 
selecting portion 24i at the output port #1 of the optical 
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signal #n to output the optical signal #n to the optical 
transmission signal output portion 2i. 

Fig. 7 illustrates an example of structure of the 
optical CrossConnect device of the fifth embodiment. 
The optical crossconnect device of Fig. 7 comprises 
optical transmission signal input portion li to In^ 
optical transmission signal output portion 21 to 2N, 
an optical switch portion 3, input signal monitoring 
portions 4i to A^, input optical signal controlling 
portions 5i to 5n/ monitoring signal generating portions 
6i to 6n/ input optical signal selecting portions 1\ to 
7n, output signal, monitoring portions 21i to 21^, an 
output optical signal controlling portion 23, output 
destination selecting portions 24i to 24n/ monitoring 
signal processing portions 25i to 25n and an optical 
switch controlling portion 26. 

The optical crossconnect device 60 of the fifth 
embodiment is configured with addition the optical 
. switch controlling portion 26 to the optical 
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CrossConnect deviceSOofFig. Softhe fourth embodiment . 

The optical switch controlling portion 26 controls 
connection between non-used input port and non^used 
output port of the optical switch portion 3. 

For example, the switching operation between the 
non-used ports of the optical switch portion 3 can be 
verified when the optical switch controlling portion 
26 periodically switches the switching conditions of 
the non^used ports. Moreover, the normal operation of 
the function of the optical switch portion 3 can be 
verified when the optical switch controlling portion 
26 connects the input port and output port immediately 
before a user uses these input and output ports. 

The function of the optical switch portion 3 can 
be verified by processing the monitoring signal in the 
output signal monitoring portion 21 or the monitoring 
signal processing portion 25. 

According to the fifth embodiment, potential 
failure of the optical switch portion 3 can be prevented 
and it is also possible to prevent occurrence of the 
phenomenon that a failure of the optical switch portion 
3 is detected initially when a user inputs an optical 
signal to the device. 

Fig. 8 illustrates an example of structure of the 
optical CrossConnect device of the sixth embodiment. 
The optical cros sconnect device 70 of Fig. 8 comprises 
optical transmission signal input portions In to l^nr 
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optical transmission signal output portions 2ii to 2Nnf 
an optical switch portion 73, monitoring signal 
generating portions 71i to Vl^f multiplexers 72i to 72n/ 
demultiplexers 74i to l^Uf and monitoring signal 
processing portions 75i to 75n- 

First/ when attention is paid to an optical signal 
inputted to the. optical crossconnect device 70, the 
optical signal inputted to the optical transmission 
signal input portions In to Inh of the optical 
crossconnect device 70 is multiplexed in unit of 
n-waveform with the multiplexers 72i to 72n to become 
the N multiplex optical signals and are then supplied 
to the input ports (#1 to #N) of the N optical switch 
portions 3, The multiplex signals supplied to the N 
input ports are respectively switched by the optical 
switch portion 3. and are then outputted from the 
predetermined output ports (#1 to #N) . The multiplex 
optical signals outputted from the output ports are then 
demultiplexed with the demultiplexer 74 and thereby the 
optical signal in unit of wavelength are outputted from 
the optical transmission signal output portions 2i to 
2n. Moreover, the optical signals in unit of wavelength, 
are impressed to the optical transmission signal input 
portions li to In and the optical switch portion* 3 performs 
the switching in unit of wavelength group. 

As described above, the optical signals 
(wavelength: A.1 to Xn) inputted to the optical 
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transmission signal input portions In to lin of the 
optical CrossConnect device 70 are multiplexed with the 
multiplexer 72i and then inputted to the input port #1 
of the optical switch portion 3. In the same manner, 
the optical signals (wavelength: XI to Xn) inputted to 
the optical transmission signal input portions 1ni to 
Inii of the optical crossconnect device 70 are multiplexed 
with the multiplexer 72N and is then supplied to the 
input port #N of the optical switch portion 3. 

Next, the monitoring signal will be described. 
The monitoring signal of wavelength Xm (wavelength which 
is different from the wavelengths XI to Xn) generated 
by the monitoring signal generating port ion 71i is 
multiplexed/ with the multiplexer 72i, with the optical 
signals of wavelengths XI to Xn inputted to the optical 
transmission signal input portions In to Im- In the 
same manner, the monitoring signal of wavelength Xm 
generated by the monitoring signal generating portion 
71n are multiplexed, in the multiplexer 72Nf with the 
optical signals of wavelengths Xl to Xn inputted to the 
optical transmission signal input portions 1ni to Iwn 
and are then supplied to the input port #N of the optical 
switch portion 3. Accordingly, the monitoring signal 
of wavelength ^m is multiplexed for every optical signal 
of wavelengths Xl to Xn and is then supplied to the input 
port of the optical switch portion 3. Therefore, at 
least the monitoring signal of wavelength Xm is supplied 
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to all input ports of thie optical switch portion 3 without 
relation to the input. condition of the optical signal 
from the external side and the input port to which the 
optical . signal is not inputted does not exist. 

The optical switch portion 3 perforins the switching 
operation between the . input ports #1 to #N and output 
ports #1 to #N in unit of wavelength group (wavelength: 
XI to Xn, Xm) . The optical signals of wavelength ^1 
to A,n at the switched output port #1 are demultiplexed 
into the optical signals of wavelengths XI to Xn with 
the demultiplexer 74i and are then outputted from the 
optical transmission signal output portions 2ii to 2in. 
In the same manner, the optical signals of wavelengths 
^1 to A,n at the output port #N are demultiplexed into 
the optical signals of wavelengths A,l to A,n with the 
demultiplexer 74n and are then outputted respectively 
from the optical transmission signal output ports 2ni 
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Moreover, the monitoring signal of wavelength Xm 
is demultiplexed with the demultiplexers 74i to 74n and 
are then supplied to the monitoring signal processing 
portions 75i to 75n. 

Moreover, according to the sixth embodiment, the 
input switching process for the external input optical 
signals, described in the first to fifth embodiments may 
be eliminated by multiplexing the monitoring signal of 
wavelength Xm generated by the monitoring signal 
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generating portion 71 for the external input optical 
signals of wavelengths Xl to Xn. 

Even with the sixth embodiment , an optical signal 
can always be inputted to the optical switch portion 
3 without relation to the input condition of optical 
signal from the external side and the optimized operation 
of the optical switch can always be realized. 

Fig. 9 illustrates an example of structure of the 
optical CrossConnect device of the seventh embodiment. 
The optical crossconnect . device of Fig. 9 comprises 
optical transmission signal input portions In to Inh/ 
optical transmission signal output portions 2ii to 2Nn/ 
an optical switch portion 73, multiplexers 72i to 72n/ 
demultiplexers 74i.to 74n/ monitoring signal processing 
portions 75i to 75Nf monitoring signal generating 
portions 76i to 76n/ and wavelength converting portions 
77i to 77n. 

The optical crossconnect device 80 of the seventh 
embodiment includes the monitoring signal generating 
orti'ons 711 to 71N in Fig. 8 of the sixth embodiment 
formed of the monitoring signal generating portions 7 6i 
to 76n and wavelength converting portions lli to 77n- 

The monitoring signal generating portion 71 of Fig . 
8 in the sixth embodiment is required to generate the 
optical signals of wavelength X,m, while the monitoring 
signal generating portion 76 of Fig. 9 in the seventh 
embodiment converts the. wavelength with the wavelength 
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converting portion 77 for the monitoring signal 
generated with the monitoring signal generating portion 
76. Therefore, the monitoring signal gienerating 
portion 76 which can generate the wavelength other than 
the wavelength Xm may also be used. 

Fig. 10 illustrates an example of structure of the 
optical CrossConnect device of the eighth embodiment. 
The optical crossconnect device 90 of Fig. 10 comprises 
optical transmission signal input portions In to lNn> 
optical transmission signal output portions 2ii to 2Nnf 
an optical switch portion 13, monitoring signal 
generating portions 71i to 71n/ multiplexers 72i to 72n/ 
demultiplexers lAi to 74Nf monitoring signal processing 
portions 75i to 75n and wavelength converting portions 
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The optical crossconnect device 90 of the eighth 
embodiment provides the wavelength converting portions 
9ii to 9Nn between the optical transmission signal input 
portions In to iNn and the multiplexers 72i to 72n in 
the optical crossconnect device 70 of Fig. 8 of the sixth 
embodiment . • 

According to the eighth embodiment, limitation on 
the wavelength of optical signal to be inputted to the 
multiplexer 72 can be eliminated by providing the 
wavelength converting portion 9 between the optical 
transmission signal input portion 1 and the multiplexer 
72. Namely, the wavelength suitable for the 
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multiplexer 72 can be supplied thereto without relation 
to the wavelength of transmission optical signal to be 
inputted to the optical transmission signal input 
portion 1 . 

The ninth embodiment is respectively described in 
regard to Fig. 8toFig. 10. Namely, the ninth embodiment 
is provided with the demultiplexer 74 between the optical 
switch portion 73 and the optical transmis sion signal 
output portion 2. Therefore, the output destination 
selecting portion 24 and the output optical signal ^ 
controlling portion 23 in the fourth embodiment can be 
eliminated and the monitoring signal generated by the 
monitoring signal generating portion can always be 
extracted and monitored by the monitoring signal 
processing portion without giving any influence on the 
optical signal to be outputted to the external side. 

Fig. 1 1 illustrates an example of structure of the 
optical CrossConnect device of the tenth embodiment. 
The optical crossconnect device 100 of Fig. 11 comprises 
optical transmission signal input portions In. to iNn/ 
optical transmission signal output portions 2ii to 2Nn/ 
an optical switch portion 73, input signal monitoring 
portions 92i to 92n, monitoring signal controlling 
portions 93i to 93v^f monitoring signal generating 
portions 94i to, 94Nf multiplexers 95i to 95n and 
demultiplexers 96i to 96n- 

The input signal monitoring portions 921 to 92N 
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monitors an optical level of the external input optical 
signal of wavelength Xn among. the external input optical 
signals of wavelengths XI to Xn supplied to the optical 
transmission signal input portion 1. 

The monitoring signal controlling portion 93 
receives a signal. depending on an optical level of the 
optical signal of wavelength A,n from the input signal 
monitoring portion 92 and controls the monitoring signal 
generating portion 94. When the optical level of 
optical signal from the input signal monitoring portion 
92 is the predetermined level or more, the monitoring 
signal controlling portion 93 controls the monitoring 
signal generating portion 94 not to output the monitoring 
signal to the multiplexer 95. Moreover, when the 
optical level of signal from the input signal monitoring 
portion 92 is the predetermined level or less, the 
monitoring signal controlling portion, 93 controls the 
monitoring signal generating portion 94 to supply the 
monitoring signal generated by the monitoring signal 
generating portion 6 to the multiplexer 95. 

The monitoring signal generating portion 94 
generates, in order to monitor the optical switch circuit 
73, the monitoring signal of the wavelength (for example, 
wavelength Xn ) which is equal to one wavelength among 
the wavelengths (wavelengths: XI to A.n) of the input 
optical signals supplied to the optical transmission 
signal input portion 1. The monitoring signal 
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generating portion 94 is controlled with the monitoring 
signal controlling port ion 93 to generate the monitoring 
signal . 

The multiplexer 95 multiplexes the optical signals 
in unit of wavelength (wavelengths: XI to Xn) to form 
the optical signals of wavelength group and then supplies 
the multiplexed optical signals of wavelength group to 
the optical switch portion 73. 

According to the tenth embodiment^ the input signal 
monitoring portion 92 monitors an optical level of 
external input optical signal of wavelength ^n among 
the external input optical signals of wavelengths A,l 
to Xn supplied to the. optical transmission signal input 
portion 1. When the optical level of optical signal 
from the input signal monitoring portion 92 is the 
predetermined level or less, the monitoring signal of 
wavelength Xn generated by the monitoring signal 
generating portion 6 is supplied to the optical switch 
portion 73. Accordingly, the optical signal of 
wavelength Xn can always be supplied to the optical switch 
portion 73 without relation to the input condition of 
the optical signal from the external side and thereby 
the optimized operation of the optical switch portion 
73 can be realized. 

Fig. 12. illustrates an example of the structure 
of the optical cros.sconnect device of the eleventh 
embodiment. The optical crossconect device 110 of Fig. 
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12 comprises optical transmission signal input portions 
111 to Ind/ optical transmission signal output portions 
2ii to 2Nn/ an optical switch portion 73, input signal 
monitoring portions 92i to. 92^, monitoring signal 
controlling portions 93i to 93n/ multiplexers 95i to 95n/ 
demultiplexers .96i to 96n/ wavelength converting, 
portions 97i to 97^, and monitoring signal generating 
portions 99i to 99n. 

The optical crossconnect device 110 of the eleventh 
embodiment also includes the monitoring signal 
generating portions 94i to 94n of Fig, 11 of the tenth 
embodiment which are formed of the monitoring signal 
generating portions 99i to 99n and wavelength converting 
portions 97i to 97n. 

According to the eleventh embodiment, since there 
is no limitation between the wavelength of optical signal 
monitored by the input signal monitoring portion 92 and 
the wavelength of the inserted optical signal of the 
monitoring signal generating portions 99i to 99Nr a 
degree of freedom for the wavelength of the optical signal 
inputted from the external side -can be widened and this 
degree of freedom for the mounting position of the input 
signal monitoring portion 92. can also be widened. 

Fig. 13 illustrates an example of the structure 
of the optical crossconnect device of the twelfth 
embodiment. The optical crossconnect device 120. of Fig. 

13 comprises optical transmission signal input portions 
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Ill to Inii/ optical transmission output portions 2ii to 
2Nnf an optical switch portion 73/ wavelength converting, 
portion 91ii to 9lNnf input signal monitoring portions 
92i to 92n/ monitoring signal controlling portions 93i 
to 93n/ monitoring signal generating portions 94i to 94n/ 
multiplexers 95i to 95n/ and demultiplexers 96i.to 96n. 

The optical crossconnect device 120 of the twelfth 
embodiment provides the wavelength converting portions 
91ii to 9lNn between the optical transmission input 
portions 111 to INn and the multiplexers 95i to 95n in 
the optical crossconnect device 100 of Fig. 11 of the 
tenth embodiment. 

According to the twelfth embodiment, since the 
wavelength converting portion 91 is provided between 
the optical transmission input portion 1 and the 
multiplexer 95, the effect which is similar to that of 
the tenth embodiment can be obtained and moreover the 
limitation on the wavelength of optical signal inputted 
firom the external side can be eliminated. 

Fig. 14 illustrates an example of the structure 
of the optical crossconnect device of the thirteenth 
embodiment. The optical crossconnect device 130 of Fig. 
14 comprises optical transmission signal input portions . 
Ill to iNnf optical transmission signal output portions 
2ii to 2Nn/ an optical switch portion 73, input signal 
monitoring portions 92i to 92Nf monitoring signal 
controlling portions 93i to 93n/ monitoring signal 
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generating portions 94i to 9.4k/ multiplexers 95i to 95n/ 
multiplexers 96i to 96n and output signal monitoring 
portions 98i to 98n- 

The optical crosscorinect device 130; of the 
thirteenth embodiment provides the output signal- 
monitoring portions 981 to 98N for monitoring the optical 
signal of wavelength Kn demultiplexed with the 
demultiplexers 961 to 96N in the optical cros sconnect 
device 100 of Fig. 11 of the tenth embodiment. 

According to the thirteenth embodiment, the output 
destination selecting portion 24 and output optical 
signal controlling portion 23 of the fourth embodiment 
can be eliminated and the monitoring signal generated 
by the monitoring signal generating portion can always 
be extracted and monitored by the monitoring signal 
processing portion without any influence on the optical 
signal to be outputted to the external side. 

Since the optical signal of wavelength Xn is always 
supplied to all input ports of the optical switch portion 
73 without relation to the input condition of the optical 
signal from the external side, when the optical switch 
portion 73 is normal, an optical level can always be 
detected without relation to the switching condition 
of the optical switch portion 73 and failure of all ports 
of the optical switch portion 73 can always be monitored. 

Fig. 15 illustrates an example of the structure 
of the optical crossconnect device of the fourteenth 
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embodiment. The optical crossconhect device 140 of Fig 
15 comprises optical transmission signal input portions 
111 to iNn/ optical transmission signal output portions 
2ii to 2Nnf an optical switch portion 13, input signal 
monitoring portions 92i to 92n/ monitoring signal 
controlling portions 93i to 93n/ monitoring signal, 
generating portions 94i to 94if, multiplexers 95i to 95n/ 
demultiplexers 96i to 96Nf output optical signal 
controlling portion 111 and output cut-off portions 112i 
to 112n. 

The optical cros sconnect device 140 of the 
fourteenth embodiment provide s the output, cut-off 
portions 112ito 112Nin the preceding stage of the optical 
output portion 2 of Fig. 12 of the eleventh embodiment 
and moreover also provides the output optical signal 
controlling portion 111 for controlling the output, 
cut-off portions 112i to 112n- 

The output cut-off portion 112 is controlled by 
the output optical signal controlling portion 111 as 
the circuit for cutting off the input signal. As the 
output cut-off portion 112, for example, the output 
cut-off portion 22 of Fig.. 4 may be used. 

The output opt ical signal controlling portion 111 
receives a signal depending on the optical level of 
optical signal from the input signal monitoring portion 
92 and controls the output cut-off portion 112. When 
an optical level of optical signal from the input signal 
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monitoring portion 9.2 is the predetermined level or more , 
the output optical signal controlling portion 111 
controls the output cut-off portion 112 to supply the 
optical signal of wavelength Xn demultiplexed by the 
demultiplexers 96i to 96n to the optical transmission 
signal output portion 2. Therefore, the optical 
transmission signal output portion 2 allows the external 
input optical signal when the signal level of the external 
input optical signal of wavelength Xn in the input signal 
monitoring portion 92 satisfies the predetermined 
constant level. 

When t he optical level of optical signal from the 
input signal monitoring portioin 92 is the predetermined 
level or less, the optical signal of wavelength Xn 
demultiplexed by the demultiplexers 961 to 96N is cut 
off and thisrefore the output cut-off portion 112 is 
controlled not to supply the monitoring signal of 
wavelength Xn to the optical transmission signal output 
portion 2 . . . 

since the output optical signal • controlling 
portion 111 holds the connection information of the input 
ports and putput ports of the optical switch portion 
73 and moreover receives the signal depending on the 
optical level of the optical signal from the input signal 
monitoring portion 92, it can detect the input port to 
which the monitoring signal generated by the monitoring 
signal generating portion 94 is impressed and the output 
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port from which the monitoring signal is outputted. 
Therefore, the output optical signal controlling 
portion 111 can control. the output cut-off portion 112 
to cut off only the monitoring signal from the output 
port from which the monitoring signal is outputted. 

According to the fourteenth embodiment, it is 
possible to control the operation so that the monitoring 
signal generated by .the monitoring signal generating 
portion 94 is not transmitted to the external side. 

Operation examples of the optical crossconnect 
device of the fourteenth embodiment are illustrated in 
Fig. 16. First/ an optical signal #1-1 is. inputted to 
the optical transmission signal input portion In from 
the external side, an optical signal #l-n is inputted 
to the optical transmission signal input portion Im/ 
an optical signal #N-1 is inputted to the optical 
transmission signal input portion 1ni/ and an optical 
signal #N-n is inputted to the optical transmission 
signal input portion Inh- It is also assumed that the 
optical signals of the input ports #1 and #N are 
respectively switched by the optical switch portion 73 
to the output ports #N and #1 and are then outputted 
to. the external side. As a result, the optical signal 
#N-1 is outputted to the optical transmission signal 
output por.tion 2ii, the optical signal #N-n is outputted 
to the optical transmission signal output portion 2in, 
the optical signal #1-1 is outputted to the optical 
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transmission signal output portion 2ni and the opticial 
signal il-n is outputted to the optical transmission 
signal output portion 2Nn. 

Here^ if the optical signal #N-n of wavelength Xn 
becomes OFF due to a failure, it is detected with the 
input signal monitoring portion 92n. Based on this 
detecting information^ the monitoring signal 
controlling portion 93n controls the monitoring signal 
generating portion 94n to generate the monitoring signal 
of wavelength Xn . Thereby, the monitoring signal of 
wavelength X.n is transmitted, in place of the optical 
signal #N-n, to the input port #N of the optical- switch 
portion 3 via the multiplexer 95^. Moreover, the putput 
optical signal controlling portion 111 simultaneously 
knows occurrence of fault in the optical signal #N~n. 
The output optical signal controlling portion 111 
controls the output cut-off portion 112i corresponding 
to the output port #1 to cut off the monitoring signal 
of wavelength Xn because it knows that the output port 
corresponding to the optical signal #N--n is #1. 

When an optical signal is not inputted, from the 
external side, to the particular optical transmission 
signal input portion from the beginning, the similar 
operations are performed. Since a monitoring signal 
is inserted in place of the opt ical . signal of the 
particular optical transmiission signal input portion 
to which the optical signal is not inputted to t he 
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external side^ the optical signal is inputted to all 
input ports of the optical switch portion 3, 
Accordingly^ the operations for all input ports of the 
optical switch portion 3 can be verified. Moreover, 
the inserted monitoring signal is controlled,, by the 
output optical signal control portion 111, so that.it 
is not transmitted to the external . side . .. 

Moreover, when the failure of the optical signal 
#N-n i.s recovered, the normal optical signal is detected 
with the monitoring, portion 92n- Based on this 
detection information, the input optical signal 
controlling portion 111 controls the monitoring signal 
generating portion 94n to stop generation of the 
monitoring signal by the monitoring signal generating 
portion 94n. Thereby, the optical signal #N-n inputted 
to the opticai transmission signal input portion Isn is 
transmitted to the optical switch portion 3. 
Simultaneously, the output optical signal controlling 
portion 111 knows recovery of failure of the optical 
signal #N-n and controls the output cut-off portion 112i 
at the output port #1 of the optical signal #N-n to output 
the optical signal #N-n to the optical transmission 
signal output portion 2in. 

Fig. 17 illustrates an example of the structure 
of the optical crossconnect device of the fifteenth 
embodiment. The optical crossconnect device 150 of Fig 
15 comprises. optical transmission signal input portions 
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Ill to iNnf optical transmission signal output portions 
2ii to 2Nn/ optical switch portion 73, input signal 

monitoring portions 92i to 92^, monitoring signal 
controlling portions 93i to 93n/ monitoring signal 
generating portions 94i to 94Nf multiplexers 95i to 95n/ 
demultiplexers 96i to 96n/ output optical signal 
controlling portion 111, output destination. selecting 
portions 113i to 113n and monitoring signal processing 
portions 114i to 114n. . 

In the fifteenth embodiment, the output cut-off 
portion 112 of the fourteenth embodiment is used as the 
output destination selecting means haying two or more 
output terminals for only one input terminal as in the 
case of Fig, 5. 

According to the fifteenth embodiment, not only 
the monitoring signal generated by the monitoring signal 
generating portion 94 is cut off for the external side 
but also the monitoring signal is extracted and monitored 
for effective use of the monitoring signal. Moreover, 
When the monitoring signal modulated with the particular 
signal (for example, test signal pattern) is used in 
place of the frequency signal, various optical switches 
having higher accuracy can be monitored. 

Fig. 18 illustrates an example of the structure 
of the optical crossconnect device of the sixteenth 
embodiment. The optical crossconnect device 160 of Fig. 
18 comprises optical transmission signal input portions 
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Ill to iNnf optical transmission signal output portions 
2ii to 2Nnf an optical switch portion 73, input signal 
monitoring portions 92i to 92^, monitoring signal 
controlling portions 93i, to 93^, monitoring signal 
generating portions 94i to 94n/ multiplexers 95i to 95n/ 
demultiplexers 96i to 96n, output signal monitoring 
portions 98i to 98n/ and optical switch controlling 
portion 113. 

The optical crossconnect device 160 of the 
sixteenth embodiment has the structure where the optical 
switch control portion 113 is added to the optical 
crossconnect device 130 of Fig. 14 of the thirteenth 
embodiment. 

The optical switch control portion 113 connects 
connection between the non-used input ports and non-used 
output ports of the optical switch portion 73. 

For example, the switching operation among the 
non-used ports of the optical switch portion 73 can be 
verified by periodically switching the switching 
conditions among the non-used ports with the optical 
switch controlling portion 123. Moreover, the normal 
operation of the function of the optical switch portion 
73 can be verified by connecting, with the optical switch 
controlling portion 113, the input ports and output ports 
to be used by a user immediately before the useir utilizes 
these input ports and output ports. . 

According to the sixteenth embodiment,, potential 
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failure oft he optical switch portion 73 can be prevented 
and it is . also possible to prevent occurrence of the 
phenomenon that a failure of the optical switch portion 
73, is detected initially when a user inputs an optical 
signal to the device. 

According to the present invention^ normal 
operation of the optical switch circuit can be verified 
and the optimized operation thereof can always be 
realized without relation to the input condition of the 
optical input from the external side and moreover 
potential failure of the optical switch can also be 
prevented. 

Moreover, the optical crossconnect device of Fig. 
2 to Fig. 18 supplies, to the optical switch circuit, 
the monitoring signal for monitoring the optical switch 
circuit in unit of wavelength, wavelength group or 
optical fiber when the optical level of optical signal 
in unit of wavelength, wavelength group or optical fiber 
supplied to the optical transmission input signal 
portion is the predetermined level or less. 
Accordingly, when the optical crossconnect device of 
Fig. 2 to Fig. 18 is considered from the different 
viewpoint, these figures describe a method of monitoring 
the optical crossconnect device including the optical 
switch circuit, and more specifically the method of 
monitoring the optical crossconnect device which can 
supply, to the. optical switch circuit, the monitoring 

-50- 



signal for monitoring the optical switch circuit in unit 
of wavelength, wavelength group or optical fiber when 
the optical level of the optical signal in unit of 
wavelength, wavelength group or optical fiber supplied 
to the optical ..transmis sion signal input portion of the 
optical CrossConnect device is the predetermined level 
or less . 

According to the present invention described above, 
operations of the optical switch forming the optical 
CrossConnect device can always bie verified and thereby 
the optical crossconnect device of higher stability and 
reliabity and the method of monitoring the optical 
crossconnect device can be provided. 
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Abstract. of the Disclosure 

To provide a highly stable and reliable optical 
CrossConnect device which can always verify the 
operations of an optical switch. 

An optical crossconect device comprises an optical 
switch circuit 3, input optical level monitoring 
portions 4i to 4n for monitoring optical levels of optical 
signals supplied to the optical transmission signal 
input portions li to In^ monitoring signal generating 
portions 61 to 6n for generating a monitoring signal to 
monitor the optical switch portion 3, input optical 
signal selecting portions 7i to 7n for selecting the 
monitoring signal generated by the monitoring signal 
generating portions 61 to 6n provided between the optical 
transmission signal input portions li to In and the 
optical switch portion 3 and then supplying the selected 
optical signal to the optical switch portion 3, and input 
optical signal controlling portions 5i to 5n for 
controlling the input optical signal selecting portions 
7i to 7n based on an output of the input optical level 
monitoring portions 4i to 4n- 



-52- 



